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Recover intrinsic parameters of a projector and camera in positional 
relationship + determine position and orientation thereof (use for T super ). 
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Observe, with camera, a front-projected display image 
comprising a background image, B (e.g., an all-black image) 
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Project (at a preselected location of projector's framebuffer) a pattern of 'target' 
distributions of light intensities (e.g., each target is a Guassian/fiducial with an 
intensity/brightness governed by preselected exponential expression) 



56 



Observe (with camera) current image being displayed, F 
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Compute and inspect each pixel of a difference image, D = F - B 
If a pixel under inspection is brighter than a threshold pixel intensity, set to white, 
otherwise set to black (resultant image is binary black/white image) 
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For each conglomeration ('blob') of white pixels of the 
resultant b/w image, D, compute 'bounding box' around 
corresponding conglomeration in camera framebuffer 
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Compute 'bounding box' around largest 'blob' in projector framebuffer 
with center (p x , p y ); List four correspondences for bounding boxes; 
Compute temp homography matrix H temp 
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Optimize H temp to maximize similarity between projector's target and its image 
now in camera framebuffer (having been observed by camera) 
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Compute and store (c x , c y ) = H temp x (p x , p y ) 
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Compute est. -corrective transform/warp T m from list of [(c x> c y ), (p x , p y )] 
(e.g., by solving system of linear Eqn.s I least squares technique) 



Warp projector framebuffer through T super Xo simulate projector positioned with optic axis 
-parallel to display surface normal (/.e., remove keystoning from image display) 
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Verify Calibration (periodically) 
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(to display application) 
Use matchpoints 
as needed. 



